Clostridium perfringens type A produces a variety of toxins. It has been shown that the alpha toxin (lecithinase) produced by this organism apparently plays a major role in its virulence (Evans, 1947) 
Although frequently used in gas gangrene studies, the white mouse is considerably more resistant to infection with C. pefringens than is the guinea pig. Some method of producing preliminary tissue breakdown is generally employed for initiating C. perfringens infection in the mouse. Two of the more frequently encountered methods of causing tissue breakdown are the use of high concentrations of ionizable calcium salts (Bullock and Cramer, 1919) or toxic culture filtrates (deKruif and Bolhann, 1917) Toxin and antiserum. The toxin and antitoxin studies were -carried out using a C. perfringens type A toxin and antiserum provided by the Lederle Co., Pearl River, New York. The toxin was labeled 400 MLD per ml (intravenous mouse units). The subcutaneous LD5o for mice, determined at the time of the present study, was equivalent to approximately 55 of the above units, or 0.14 ml of the undiluted toxin. The antitoxin was labeled 65 units per ml. A preliminary toxin-antitoxin titration established that 0.65 antitoxin unit was just sufficient to inhibit completely the in vitro lecithinase activity of 20 toxin units.
Lecithovitellin. One hen's egg yolk was mixed in 250 ml of physiological saline solution, heated at 56 C for 30 minutes, and filtered through a Seitz filter with a no. 6 pad after cooling. This solution was stored at 1 C until used.
Washed vegetative organisms. (table 1) show that a subcutaneous injection of washed C. pefringens of the order of 108 organisms which had been grown in brain heart infusion medium was sufficient to produce mortality in 36 out of 40 test mice. On the other hand, the same approximate number of organsms grown in fluid thioglycolate medium caused the death of but 4 out of 23 test nimals. Calcium chloride as a suspending agent for the injected organisms had no effect on mouse mortality when compared with the saline suspending agent. The basis for the use of calcium chloride here was for its effect on the tissues (Bullock and Cramer, 1919) and not for the activation of the lecithinase.
In vitro lcithinase and hemolytic activity of toxin and washed organisms. The mechanism by which the mice were killed by the organisms grown in brain heart infusion medium is not known. Injections of these salts alone had no apparent effect on the mice. The dilution of antiserum containing 0.65 units per 0.1 ml had previously been shown to be the amount required for the in vitro inhibition of the lecithinase activity of 20 toxin units.
Effect of heating of brain heart infusion-grown organisms on their ability to produce mouse mortality. It was considered a possibility that the deaths observed were produced by a lethal dose of a heat stable toxin associated with the washed organisms, present at the time of animal inoculation. The experiment which follows compares the mouse mortality produced by heated and unheated suspensions of this organism.
The organisms were prepared as has been described. After the second washing in saline, the cells were divided evenly among six centrifuge tubes. Three tubes ultimately contained 0.85 per cent saline as a suspending agent, the other three containing 5 per cent CaCl2 solution. The cells in each tube were suspended to a volume of 1.1 ml. One pair of tubes (CaCl2 and saline) was not heated, one pair was heated to 60 C for 30 min and quickly cooled, and the other pair immersed in boiling water for 30 min and cooled. The results (table 4) indicate that the ability of these organisms to produce mouse death is not due to the presence within the cells of a lethal dose of heat stable toxin.
DISCUSSION
Calcium binding agents have been used as suspending agents for washed C. pefringens8 organisms injected into mice. These agents were used because: (a) the alpha toxin, lecithinase, is said to be an important factor in the virulence of C.
perfringens, (b) calcium ions are required for the action of this lecithinase, and (c) it is possible to inhibit the in vitro lecithinase activity with calcium binding agents.
The use of the white mouse in this study instead of the guinea pig presented an initial problem: how to produce mouse mortality upon injection of gas gangrene organisms in the absence of calcium salts. It has been shown here that comparatively large numbers of organisms grown in brain heart infusion medium, washed and suspended in saline and inoculated subcutaneously, are capable of consistently producing more than 50 per cent mortality in white mice. On the other hand, a very low mortality rate was observed in mice receiving comparable numbers of organisms grown in fluid thioglycolate medium. Two possible mechanisms are suggested for the mouse deaths observed in the above mentioned experiment: (a) some product associated with the brain heart infusion grown organism enabled them to initiate infection and ultimately cause the death of the mouse, or (b) death was brought about by a lethal dose of toxic substance present in the inoculated organisms, and no further proliferation need have taken place. Whichever may have been the case, large numbers of C. perfringens type A, grown on brain heart infusion medium, cause the death of the mouse. This does not occur with organisms grown on fluid thioglycolate medium, and the virulence of the organism when grown on the former medium is undoubtedly due to a substance(s) produced in that medium which is not produced in the fluid thioglycolate medium.
Of the known toxis of this organism, the one whose production is most consistently related to virulence for the guinea pig is the alpha toxin, lecithinase. It was considered possible that a heat stable toxin was involved in mouse death. An experiment was performed in which organisms were heated for 30 minutes at 60 C and 100 C, respectively, before inoculation into mice. The almost complete failure of the heated organisms to kill mice suggests that if a preformed lethal dose of toxin is involved in mouse mortality, it is destroyed by heating at 60 C for 30 minutes. The marked decrease in the number of organi present after heating also suggests that large numbers of viable organisms may be necesary to set up the lethal infection.
The possibility that lecithinase may be of minor importance in the virulence of this orga ism for the mouse is strengthened by the work of Kass et al. (1945) . In a study directed toward elucidating the relation of lecithinase and hyaluronidase in C. perfringens to virulence for the mouse, they reported finding a number of strains of this organism which produced no lecithinase yet were virulent for the mouse via the intramuscular route. Further, they reported that they had isolated three strains of C. perfringens which produced neither lecithinase nor hyaluronidase yet possessed virulence for the mouse by this route.
This work is part of a program in progress here on the role of specific toins on the initiation of gas gangrene infections. The rationale is selectively to inhibit the different toxins produced by C. perfringens and observe which ones are necessary for the initiation of the infection. The 
